Supplementary Experimental Procedures Calculation of relative and absolute expansion rates
For each stage, the absolute rate (AR) of leaf processes (P, leaf area expansion, leaf thickness expansion, cell division and cell expansion) were calculated as the local slope of the relationship between the value of the variable (leaf area, leaf thickness, cell number or cell area, respectively) and time t: ARj = [dP/dt]j.
(Eq. 1)
AR is calculated on the sigmoid fitting by linear regression on three values of P and t corresponding to sampling dates j-1, j and j+1.
The relative rate (RR) was also calculated for each process as followed:
Transcript profiling with AGRONOMICS1 microarrays RNA extraction was done using a Qiagen (Qiagen, Hilden, Germany) QiaCube robot and the Qiagen RNA plant extraction kit. RNA was amplified and labelled with the GeneChip® IVT Express
Labelling kit (Affymetrix, Santa Clara, CA). Labelled RNA was hybridized to AGRONOMICS1 microarrays. The AGRONOMICS1 array is a custom-made Arabidopsis thaliana Col-0 tiling array that contains the complete paths of both genome strands with on average one 25mer probe per 35bp genome sequence window. The microarray enables reliable expression profiling of more than 30,000
Arabidopsis genes and gives very similar results to the widely used ATH1 microarray for the set of common probes (Rehrauer et al., 2010) . The arrays were scanned using an Affymetrix 3000 7G confocal scanner. All data processing was performed using R (R Development Core Team, 2010).
Background correction, normalisation, and calculation of probe set summaries were based on custommade CDF files and RMA (Irizarry et al., 2003) implemented in the Aroma.Affymetrix package (Bengtsson et al., 2008) . Nonperforming probes were dynamically masked during the analysis as described previously (Rehrauer et al., 2010) .
Transcript profiling with RT-qPCR
Plastid transcripts were measured by RT-qPCR from the same RNA samples as used for microarray profiling. cDNA synthesis and qPCR using a Roche Lightcycler 480 followed the same protocols and employed the same sets of primers as in (Chateigner-Boutin et al., 2008) . Standard curves were established for each primer pair using PCR product templates of known concentration such that the final values obtained are proportional to the quantity of template in the sample, allowing relative quantification of transcripts to each other. Values were normalised assuming equal total amounts of plastid RNA (including rRNAs) in each sample; i.e. the value for each plastid transcript was divided by the sum of values for all plastid transcripts in the same sample.
Sample preparation for proteomics
Proteins were solubilized by adding extraction buffer (20 mM Tris base, 5 mM MgCl 2 , 8 M urea, 1x
protease inhibitor cocktail (Roche, Basel, Switzerland)) and incubation for 30 min at room temperature. The supernatant fraction obtained after centrifugation at 16,100 x g for 10 min at 25°C
was ultracentrifuged at 100,000 x g for 45 min at 25°C. Protein concentrations in the supernatants of the ultracentrifugation step were determined with the Pierce BCA Protein Assay Kit (Pierce Biotechnology, Rockford, USA). For each sample, 100 µg protein were subjected to an in-solution tryptic digest according to a modified protocol from Kinter and Sherman (Kinter and Sherman, 2000) .
For this, the volumes of the different samples were first adjusted, and the urea concentration was Tables 24, 25 following the manufacturer's instructions. The labeled peptides were then combined and afterwards fractionated with strong cation-exchange (SCX) chromatography. For this, 1.5 ml buffer A (10 mM KH 2 PO 4 , pH 2.8, 25% v/v acetonitrile) were added to the peptides, the pH was adjusted with phosphoric acid to below pH 2.8, and the solution was loaded onto a Polysulfoethyl A (200 X 2.1 mm, 5 µm) column (PolyLC, Columbia, USA) connected to an Agilent HP1100 HPLC system. Peptides were eluted at a flow rate of 0.3 ml/min with an increasing KCl gradient (0-10 min 0% buffer B (0 All remaining spectrum assignments were inserted into the pep2pro database (Baerenfaller et al., 2011) . Mascot quantification parameters were: protein ratio type = average, normalization = median ratio, outlier removal = none, report peptide ratios = 1, min. # of peptides = 1, min. precursor charge = 2, peptide threshold = minimum score of 10. Ratios were calculated with reporter ion 121 as base, and ratios were corrected as specified by the supplier. From the resulting quantification .xml file, the reporter ion ratios of those spectrum assignments that had been entered into the database were read out. If all 7 ratios had a positive value (neither ####, nor --, nor negative value) they were written into the pep2pro database, if not, the ratios in that spectrum were given a value of NULL. In addition, the ion intensity values of the reporter ions of those spectrum assignments that had been entered into the database were read from the .mgf files. Including only peptide spectrum assignments into the quantitative analysis that had an expect value < 0.05, an ion score > 24, and for which all seven ratios had a positive value excluded a considerable amount of low signal data. This solved the issue of high variability in the low signal range (Supplementary Figure 2) . The protein sample/reference ratio is then calculated by averaging all the spectrum ratios of that protein in a sample.
Statistical analysis and grouping of the protein and transcript data
In the statistical analysis of the individual datasets the log2-transformed sample/reference ratios of each dataset were subjected to an analysis of variance (ANOVA) treating stage (S) and day-time (ND) as main effects. The corresponding formula is Y ijk = µ + S i + ND j + ε ijk , where Y ijk is the expression of the k-th replicate of a gene or protein in stage i and at daytime j, µ the mean expression of the gene or protein and ε ijk the corresponding normal distributed error. This formula was chosen because preanalysis had shown that the interaction between the main effects was not significant and therefore was not considered in the presented model. The resulting p-values for the global F-test, the stage dependent level changes and the day-time dependent level changes were adjusted for multiple testing with the Benjamini-Hochberg method (Benjamini et al., 1995) controlling the false discovery rate to give pGlobal (p-value for an overall global change), pS (p-value for a change between stages) and pND (pvalue for the diurnal change). The effect size of the individual stages and the significance of the level changes were computed with the Tukey Honest Significant Differences (TukeyHSD) post-hoc test followed by correction with the Benjamini-Hochberg method. In addition to the significance testing we also included a minimum fold-change cut-off to exclude significant but spurious small changes from further analyses. The approach of combining significance testing with a fold-change cut-off has been recommended in a recent article validating differential gene expression algorithms (Yanofsky and Bickel, 2010) . Especially for the proteomics data the technical variance in the measurements does not allow for the reliable detection of very small abundance changes. For that purpose the maximum difference in the mean values for each of the eight time points was computed. Only proteins and transcripts passing the p-value and fold-change cut-offs were used in the classification. For proteins we additionally required that they had at least one value in each of the eight time points leaving 1673 proteins in the SOW dataset and 1184 in the SWD dataset. For the SOW experiment, the RT-qPCR data for 80 transcripts of plastid genes were added to the transcript data. In total, 11,341 transcripts and 569 proteins in SOW, and 12,153 transcripts and 370 proteins in SWD had a global p-value < 0.05 and a fold change > 1.5 and were subjected to clustering by a decision tree.
Alternative experimental validation of a subset of the transcript and protein patterns
For DPE2 (AT2G40840), GSTF2 (AT4G02520), PORB (AT4G27440) and PORC (AT1G03630) we quantified transcript levels with qRT-PCR and assessed the protein levels qualitatively with western blotting. qRT-PCR analyses were done using cDNA generated from RNA from the SWD samples and for data analysis the relative mRNA abundance was determined using the formula Table 1 Leaf expansion rates. Leaf absolute expansion rate (AR) and relative expansion rate (RR) calculated from the data presented in Figure 1 at the four key stages of leaf development in SOW and SWD conditions and for leaf area, leaf thickness, cell number and cell area. 
pectin methylesterase 3 Cell wall/ Plasma membrane /Cytoplasm
AT3G53110 D-E-E-EN E-E-U-E LOS4 P-loop containing nucleoside triphosphate hydrolases superfamily protein
Nuclear envelope/ Plasma membrane Exceptional transcript patterns of ribosomal proteins. Transcript patterns for ribosomal components increasing across the stages and for L18a ribosomal proteins.
agi pattern Description AT1G17080 U-E-U-EN Ribosomal protein L18ae family AT1G29970 U-E-U-EN 60S ribosomal protein L18A-1 AT1G53560 U-E-E-EN Ribosomal protein L18ae family AT1G68660
U-E-E-E Ribosomal protein L12/ ATP-dependent Clp protease adaptor protein ClpS family protein AT3G01170 U-E-U-EN Ribosomal protein L34e superfamily protein AT3G01740
E-E-U-E Mitochondrial ribosomal protein L37 AT3G04230 U-U Ribosomal protein S5 domain 2-like superfamily protein AT3G14595 U-U-U-EN Ribosomal protein L18ae family AT4G01790 E-E-U-ED Ribosomal protein L7Ae/L30e/S12e/Gadd45 family protein AT4G26060 U-U-U-EN Ribosomal protein L18ae family AT4G38090 U-E-U-EN Ribosomal protein S5 domain 2-like superfamily protein AT5G15260 E-E-U-EN Ribosomal protein L34e superfamily protein AT5G39850 E-E-U-ED Ribosomal protein S4 ATMG00080
U-E ribosomal protein L16 Promoter motifs of ribosomal proteins. The motifs over-represented with p-value < 1e-10 in the promoter elements of the nuclear-encoded transcripts of ribosomal proteins. 
